adults who participated in 2 newly adopted programs experienced statistically significant benefits regarding physical activity participation, depression, stress, and body mass index. However, that study did not examine the impact of exercise programs already existing in the community. We sought to address this gap with our study.
Community organizations like senior centers and YMCAs are the primary providers of physical activity programs for older adults in the United States. These providers strive to achieve a balance among the programs they offer, taking into consideration such factors as exercise science, older adults' preferences, and real-world feasibility. In 2003, the Center for Healthy Aging of the National Council on Aging (NCOA) conducted a national competition to identify 10 best-practice physical activity programs operated by community organizations serving older adults. The competition was funded by the Robert Wood Johnson Foundation and was conducted in collaboration with the Center for Research on Health and Aging (CRHA) at the University of Illinois at Chicago. The Centers for Disease Control and Prevention's Healthy Aging Research Network, the Active Aging Partnership, and nationally known physical activity experts helped NCOA develop best-practice criteria based on findings from the literature and expert judgment.
Programs that participated in the national competition had to serve a large population of older adults, have a solid history of physical activity programming, and collect and evaluate outcomes data. The NCOA hosted application forms on its Web site, posted notices of the competition on Web sites and e-mail discussion lists, and networked with other national organizations to publicize the competition. More than 1100 competition applications were downloaded, and 83 were submitted. National experts scored the applications based on several criteria, including years of operation, numbers of clients served, types of instructors used, inservice education for instructors, and monitoring of participant attendance and outcomes. The top 29 applicants participated in telephone interviews that elicited more detailed information concerning each organization's approach to program development and supervision, instructor training, collection and analysis of outcomes data, and sustainability. Finally, 10 programs were identified as national best-practice programs based on all of the above information. The NCOA awarded $1000 and a certificate of achievement to each of the 10 winning programs.
A site visit team that included NCOA staff, researchers from the University of Illinois at Chicago, and other study partners visited the 10 best-practice sites to learn more about program elements, infrastructure support, partnership activities, and other factors that contributed to their success. During the visits, we assessed each site's capacity to participate in the National Impact Study, which would assess the impact of site programs on participants. Based on findings from the site visits, we selected provider sites for participation in our study, recruited and enrolled study participants from those sites, and assessed the impact that participation in a multicomponent physical activity program had on those participants.
METHODS
We used a randomized trial to assess program impact, with baseline measures and posttests at 5 and 10 months. We hypothesized that the outcomes of treatment participants would improve significantly relative to the outcomes of the control group.
We conducted in-person interviews to assess the outcomes described in the next section.
Objectives.
We assessed the impact of existing best-practice physical activity programs for older adults on physical activity participation and health-related outcomes.
Methods. We used a multisite, randomized trial with 544 older adults (mean age 66 years) and measures at baseline, 5, and 10 months to test the impact of a multiple-component physical activity program compared with results for a control group that did not participate in such a program.
Results. For adults who participated in a multiple-component physical activity program, we found statistically significant benefits at 5 and 10 months with regard to self-efficacy for exercise adherence over time (P < .001), adherence in the face of barriers (P = .01), increased upper-and lower-body strength (P = .02, P = .01), and exercise participation (P = .01).
Conclusions. Best-practice community-based physical activity programs can measurably improve aspects of functioning that are risk factors for disability among older adults. US public policy should encourage these inexpensive health promotion programs. 
Intermediate Outcomes
Self-efficacy for exercise. We used a 3-item scale developed by Lorig et al. to assess exercise efficacy. 6 This scale is scored by summing responses and dividing them by the total number of items.
Outcome expectations for exercise. We assessed outcome expectations using a 17-item scale developed by Seymour. 7 The measure assesses both beliefs and relative importance of each outcome. Participants rated agreement with statements about the benefits of exercise on a scale of 1 to 5 and rated the importance of each outcome on a scale of 1 to 10. The measure is reliable with Cronbach a of 0.89 for beliefs and 0.97 for importance.
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Exercise adherence self-efficacy. We used McAuley's barriers scale to assess self-efficacy for exercise adherence in the face of barriers, and we used McAuley's time-adherence scale to assess self-efficacy for continuing to exercise for the 6 months following administration of the test. 8 Scores for both scales range from 0 to 100, with scale scores representing the mean of the summed items.
Main Outcomes
Exercise adherence. We used the 41-item Community Healthy Activities Model Program for Seniors (CHAMPS) questionnaire to assess participation in leisure-time physical activity, moderate and vigorous physical activity, and nonexercise activities. Lower-extremity muscle strength. We used a timed sit-stand test to assess lower extremity muscle strength. 10 For this test, participants sat in a straight-back chair and then stood with their arms folded. If they successfully stood, we asked them to stand and sit down 5 times as quickly as possible. We used a stopwatch to measure the cumulative time required to complete all 5 sits and stands to the nearest 10th of a second. Upper-body strength. We used an ''arm curl'' test to assess upper-body strength. We counted the number of times participants could curl a hand weight through the full range of motion in 30 seconds. Women used a 5-pound weight, and men used an 8-pound weight. 10 Upper-body flexibility. We used a ''back scratch'' test to assess upper-body flexibility. 10 While standing, participants used both arms to reach behind their backs, with 1 arm going over the shoulder on that arm's side of the body and reaching down from above, and the other arm going behind the waist on that arm's side of the body and reaching up from below. On the hand reaching down from above, the palm was kept facing the back, and on the hand reaching up from below, the palm was kept facing outward. Participants extended the fingers on both hands and tried to get the fingers of each hand as close as possible to the fingers of the other hand. The interviewer measured the distance between or overlap of the fingers. Six-minute distance walk. In the 6-minute distance walk, participants walked as far as Note. BMI = body mass index; NCOA = National Council on Aging. There were no significant differences between treatment and control groups with regard to the characteristics listed in this table. a The mean age of the treatment group was 65.8 years, with a range of 51 to 88 years. The mean age of the control group was 65.5 years, with a range of 50 to 87 years. possible within 6 minutes, accompanied by a research staff member who used a Rolatape (MM12 series Rolatape, Watseka, IL) to measure the distance walked in feet. 10 Body mass index. For body mass index, interviewers measured height in stockinged feet, and they measured weight in indoor clothing in stockinged feet.
Depression. We used the 10-item Center for Epidemiological Studies Depression Scale (CES-D) Short Form to assess participants' feelings and emotional states during the prior week.
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Health-related quality of life. We used the Medical Outcomes Study Short Form 36 (SF-36) health survey, which addresses 8 generic dimensions related to health: physical functioning, role disability caused by emotional and physical health, bodily pain, general health, vitality, and general mental health. 13 Scale scores range from 0 (poor) to 100 (excellent).
Selection of Study Sites
Criteria for selection of a study site included the strength of the activity program, the site's capacity to enroll a large number of new participants, and heterogeneity across provider types.
The best-practice providers we evaluated during our site visits offered a wide variety of physical activity programs, including such activities as yoga, strength training, and line dancing. Because multiple-component programs that include flexibility activities, aerobic exercise, and strength training in a single class and that meet at least 3 times per week are most likely to achieve positive outcomes, [14] [15] [16] we limited study participation to providers that already offered this type of program successfully.
During our site visits we learned that many program participants had been enrolled in programs for several years. Because it would be difficult to assess program impact on this population, we asked sites if they could start new classes and recruit at least 125 new enrollees who would be our ''treatment'' group and 125 control participants. The sites we selected for our study met these criteria or were willing to work to meet them. The remaining sites were at capacity and could not expand services without more resources than those offered by national competition funds.
We also sought diverse provider types so we could capture the heterogeneity among physical activity program providers. The following sites were selected for the study: Resources for Seniors, Inc, a senior services provider in Raleigh, North Carolina; Madison School and Community Recreation, a parks and recreation provider in Madison, Wisconsin; and Holy Cross Hospital, a general hospital in Silver Spring, Maryland. All 3 sites were located in middle-class areas, partnered with local sites (e.g., gyms, schools, and senior centers) to offer programs, and used certified exercise instructors to conduct their programs.
Selection, Randomization, and Surveying of Participants
Participants were 50 years or older, were able to walk independently, were not engaged in a regular program of exercise, and agreed to participate in the study. All participants signed forms indicating their informed consent to study participation. We also obtained physician consent to the participants' participation. Exclusion criteria included being 49 years or younger and regular participation in an exercise program.
At the end of the baseline interview, participants were randomized using numbered envelopes containing the labels ''treatment'' or ''control.'' Neither participants nor interviewers were blinded to group assignment. The treatment was a multiple-component physical activity program that provided flexibility activities, low-impact aerobic exercise, and resistance training for 60 minutes 3 times per week over the 10 months for which each participant was observed. Control group participants could enroll in any programs the provider offered except for the multicomponent program, and they could also participate in physical activity programs other than those offered by the provider.
Enrollment occurred between August 2004 and March 2005. Participants were recruited through notices in provider newsletters, flyers posted at the provider sites or distributed at local events, and advertisements in newspapers. The promotional materials featured a tollfree number for people to call if they were interested in participating in the study. The CRHA set up and staffed the study hotline, and CRHA staff conducted the initial phone screening to determine which callers were eligible for the study. Of the 995 persons who called the study hotline, 544 enrolled, 66 were ineligible for participation, and 343 did not participate for a variety of reasons. Of the nonparticipants, 153 failed to complete baseline interviews because of field interviewer absenteeism and turnover. Other reasons for nonparticipation included time conflicts and problems with the provider's distance from the participant. Participation in regular exercise was the primary reason for ineligibility (n = 38). Additionally, CRHA staff were unable to establish follow-up contact with 42 persons who had initally expressed an interest in the study. CRHA staff transmitted eligible callers' contact information to on-site data collectors at the 3 sites. Baseline interviews were completed in person with 544 participants (289 treatment, 255 control). Posttest interviews were completed at 5 months after baseline with 374 participants (69% of baseline) and at 10 months after baseline with 384 participants (70% of baseline). We gave US $10 gift cards to participants after each interview. Field staff made 10 attempts to schedule posttest interviews. If participants told field staff they were not interested in participating, they were classified as study dropouts and were not contacted again. If field staff could not schedule an inperson interview and if participants said they had a limited amount of time, field staff then conducted telephone interviews as soon as possible using a prioritized list of scales. Field staff provided detailed information regarding the specific circumstances pertaining to arrangements for follow-up interviews to CRHA staff, who also tried to retain participants by conducting telephone interviews in lieu of inperson interviews.
Data Analyses
The study was powered conservatively to enroll 750 participants at baseline across the 3 sites. This target allowed for a generous attrition rate that would yield a sample of 300 participants remaining at 10 months (50 treatment participants and 50 control participants at each site). We obtained 5-month outcomes for 228 (79%) treatment group participants and 145 (57%) control group participants, and we obtained 10-month outcomes for 229 (79%) treatment group participants and 149 (58%) control group participants. A logistic regression model compared those who remained in the study with those who left across the sites. 17 We regressed a variable indicating continued participation in the study on each of the outcome variables, on a dummy variable for treatment condition, and on the interaction of each of the outcome variables with Continued the dummy variable for treatment condition. We found significant interactions involving all 3 self-efficacy variables and the timed sit-stand test. The 3 self-efficacy variables were intercorrelated in the range of r = 0.5. To avoid collinearity, we used only 1 variable-baseline exercise efficacy-as a covariate in the outcome analyses to account for differential attrition. However, results did not vary when either the exercise efficacy scores or the timed sit-stand scores were included as covariates. Therefore, we report results without any baseline covariates. Data analysis involved 1 between-group factor (treatment vs control) and 1 within-participant factor (time). Our treatment of time was nonlinear in that we included indicator variables for the 2 measurement points and we treated the baseline as the reference category. The intervention (main) effect was significant at each site. Because we had repeated-measures data and different numbers of respondents by group over time, we analyzed the data by means of a random-intercept model, which assumes that data are missing at random. A simple random-effects model for the data can be written as
where the interaction terms Treat · Time5 and Treat· Time10 test whether the 2 groups differed at the first and second posttests relative to baseline. Effect sizes for each outcome at each time point were computed as the difference between the treatment and control group means at that time point, divided by the pooled standard deviation over groups. We used the Cohen d to measure the strength of the relationships between variables (effect sizes), and we used the Cohen criteria to categorize results as having a small (d =.
2), medium (d= .5), or large (d = .8) effect. 18 
RESULTS
We enrolled 544 (289 treatment, 255 control) participants across the 3 sites. There were no significant differences between study groups at baseline (Table 1 ). The majority of participants (77%) were women, 16% were minorities, and 53% had annual household incomes under $50 000. The mean age was 66 years in both groups (range = 51-88 years); 47% of participants were aged 50 to 64 years, 37% were aged 65 to 74 years, and 15% were 75 years or older. A large majority of participants (86%) had attended some college. Importantly, 72% were overweight or obese, and 75% reported having at least 1 chronic medical condition.
We tracked class attendance weekly for the treatment group, and we analyzed cumulative 10-month attendance data for all 3 sites descriptively. Overall, 87% of treatment participants attended at least 1 class. Those who attended at least 1 class attended, on average, 59 classes (approximately 55% of the total number of classes offered during the study period), ranging from 1 to 145 classes attended (median = 66). Daily attendance at each site ranged from 42% to 58% of the site's treatmentgroup population. Staff at the study sites told us these attendance rates were consistent with those they had observed in their other exercise programs.
At 5 months after baseline, treatment group participants improved significantly compared with control group participants in adherence efficacy over time and adherence efficacy in the face of barriers (Table 2) . Treatment group participants maintained these improvements at 10 months, at which time they also improved significantly relative to control group participants in exercise efficacy. No between-group differences were found in outcome expectations for exercise at 5 or 10 months.
Scores on the timed sit-stand test and the arm-curl test improved significantly for treatment participants compared with control participants at 5 and 10 months (Table 3) . Performance improved in both groups relative to baseline, but the rate of improvement was significantly greater in the treatment group. Treatment group participants also reported significantly higher participation in all types of physical activity than did control group participants at 5 and 10 months, and treatment group participation in moderate physical activity at Note. NCOA = National Council on Aging; CES-D = Center for Epidemiological Studies Depression Scale; CHAMPS = Community Healthy Activities Model Program for Seniors; MOS SF-36 = Medical Outcomes study Short Form 36; PA = physical activity. a < .05.
5 and 10 months reached borderline levels of statistical significance. Again, participation levels increased in both groups at 5 and 10 months relative to baseline. Treatment group participants increased their frequency of physical activity by an average of 26% over baseline, whereas control group members increased their frequency of physical activity by an average of 9% over baseline. No group differences were seen in scores for CES-D, body mass index, 6-minute walk, back-scratch test, weekly caloric expenditure (which was tracked by the CHAMPS questionnaire), or SF-36 at 5 or 10 months. Effect sizes (Table 4) for exercise efficacy, outcome expectations for exercise, adherence efficacy in the face of barriers, and CES-D were small according to our categorization of effect sizes (discussed in the ''Data Analyses'' section). The effect size for adherence efficacy over time was 0.592 at 5 months but decreased to 0.257 at 10 months. Effect sizes for body mass index were small at both time points, but trends favored treatment group participants. Effect sizes for all of the performance measures were small, as were the effect sizes for the scores on the CHAMPS questionnaire. Notably, the effect size for the timed sit-stand measure increased at 10 months. However, these effect sizes were conservative estimates because they were based on ''intent to treat'' analyses that did not adjust for attendance. It is possible that ''as treated'' analyses would yield stronger results.
DISCUSSION
To the best of our knowledge, only 1 other study besides ours has tested the impact of bestpractice physical activity programs offered in community settings on older adult participants, and ours is the only one we know of that has tested the impact of already-existing programs, as opposed to brand-new programs. Our findings have important implications for providers, participants, and policymakers.
All of the providers in our study had large numbers of participants enrolled in exercise programs prior to this study. However, recruiting and enrolling a new cohort of sedentary older adults for the study was a challenge.
Although we originally planned to enroll participants over a period of 3 months, we were obliged to extend the enrollment period to 6 months because of low enrollment. The extended recruitment period and a small infusion of additional resources ($20 000 per site) enabled the providers to expand their reach and enroll substantial numbers of new participants. Importantly, the providers also found ways to maintain the increased reach of these new program offerings after the study ended.
All 3 sites experienced variable attendance at the activity programs examined in our study. Site staff described these variations as ''normal,'' reflecting the fact that older adults have many competing uses for their time. Despite variable attendance, we saw important effects on both intermediate and main study outcomes in these intent-to-treat analyses. In the future, we will conduct further analyses that will probe reasons for nonattendance (e.g., illness, caregiving responsibilities, transportation barriers) and will examine the level of attendance necessary to achieve the benefits we observed. Future ''as treated'' analyses will also examine the types and levels of physical activity engaged in by control group participants, who also showed some benefits over time. These analyses may shed light on the benefit achieved through participation in other forms of exercise and may enable us to quantify the value associated with multiple-component physical activity as compared with a single-component form of activity.
Retaining participants in measurement was challenging. We had originally planned to enroll 750 participants at baseline across the 3 sites, but despite aggressive recruitment that garnered more than 900 inquiries about the study, we were only able to successfully enroll 544 participants at baseline. However, the study was conservatively powered for a sample of 300 participants remaining at 10 months (50 treatment and 50 control participants at each of the 3 sites). In fact, 374 participants completed the 5-month posttest interview, and 384 participants completed the 10-month posttest interview. We also maximized statistical power by using random effects to model the outcome analyses. Control group members were more likely to refuse to participate in posttest measurement than were treatment group members. However, analyses using covariates that were correlated with attrition did not change the study findings.
Although we did not find significant differences in outcomes by site, there were site main effects. Site differences in overall performance levels regardless of study group may reflect compositional differences in site populations, such as age distribution. However, there were no significant differences in demographic characteristics, staff credentials, quality of programming, or supplements to programming that would contribute to site differences. We have not explored site differences because the major test of interest is the site-treatment interaction. The treatment should be effective in multiple sites regardless of the nature of the site's clientele, and these results support that hypothesis.
Overall, our findings demonstrate that substantial demand exists for multiple-component exercise programs. In addition, we learned that it was possible to maintain this level of programming-double that which was offered previously-after funding ended. The findings also provide strong evidence that community providers can provide multiple-component physical activity programs that can provide measurable benefits to participants. Our between-group analyses found that treatment participants improved significantly in exercise efficacy, adherence efficacy over time, and adherence efficacy in the face of barriers, as compared with our control group. Participants' involvement in physical activity also increased by 26% percent over baseline, and treatment participants experienced significant improvements in both upper-and lower-extremity strength at both time points. This is an important finding because impairment in lowerextremity performance has been shown to predict future disability and institutionalization. [19] [20] [21] Thus, our finding that relatively low-cost programs (compared with the cost of medical care or institutionalization) can improve this outcome is very good news.
US public policy should encourage programs of the type examined in this study. Multiplecomponent physical activity programs should be supported by local community partners and by national agencies like the Administration on Aging and the Centers for Medicare and Medicaid Services. Our results suggest that the expenditures needed to implement these programs are justified because this kind of program can improve health and well-being among older adults, thus averting future expenditures that will be much larger than the cost of the programs. The results also demonstrate that technical assistance with outreach and marketing can help these programs reach new participants who are currently not enjoying the benefits of regular physical activity. j
